Mechanisms of microvascular wound repair I. Role of mitosis, oxygen tension, and I-kappa B.
To better understand the mechanisms of both normal reendothelialization and neointimal hyperplasia following injury, human dermal microvascular endothelial cells (HDMEC) were isolated from neonatal foreskin and studied in an in vitro model of the microvascular endothelium. In a standard 3-mm wound of nonproliferative HDMEC cultures, reendothelialization was complete at 32 h at a 20.8% (atmospheric) O(2) level. Inhibition of mitosis by mitomycin C did not reduce reendothelialization and both actinomycin D and cycloheximide inhibited repair by 80%. To determine if signals from injured cells communicated with noninjured cells, diffusion of the dye Lucifer Yellow was followed into injured and surrounding noninjured HDMEC. Diffusion was increased into both injured and noninjured cells, indicating a role for gap junctional intercellular communication (GJIC) in HDMEC wound repair. To determine if a more physiologic O(2) tension (5%) also increased vascular repair, reendothelialization at 5% O(2) was compared to 20.8% O(2) (atmospheric) levels and found to be increased by up to 50% at 5% O(2) at 12 and 24 h postinjury. I-kappa B alpha, the inhibitory subunit of NF-kappa B (a transcription factor activated by oxidative stress), was upregulated following wounding. Retroviral transfection of I-kappa B alpha into HDMEC increased the rate of reendothelialization by 35%, supporting an inhibitory role for NF-kappa B in the control of HDMEC migration.